Immunolocalization of pro- and mature-brain derived neurotrophic factor (BDNF) and receptor TrkB in the human brainstem and hippocampus.
Brain-derived neurotrophic factor (BDNF) and its receptor TrkB are essential in promoting normal development of the central nervous system. Specific functions that are affected in knockout models include respiratory control, coordination of movement and balance, and feeding activities. The expression of these markers has not yet been studied in the human infant brain. This study provides a detailed account of the distribution and localization of both pro- and mature-recombinant human (rh) forms of BDNF, and of TrkB in the human infant brainstem and hippocampus, and qualitatively compares this expression to that seen in the human adult. Using commercially available antibodies, we applied immunohistochemistry on formalin fixed and paraffin embedded human brain tissue [n=8 for infant, n=6 for adult], and qualitatively analyzed the expression of proBDNF, rhBDNF and TrkB. Amongst the brainstem regions studied, the greatest expression of the markers was in the mesencephalic trigeminal of the pons, and in the medulla, the inferior olive and arcuate nucleus. The lowest expression was in the substantia nigra of the midbrain and pontine locus coeruleus. Compared to adults, all the studied markers had a higher expression in the infant brainstem nuclei of the hypoglossal, vestibular, dorsal motor nucleus of the vagus, prepositus, cuneate, and dorsal raphe. In the hippocampus, only TrkB showed a higher expression in infants compared to adults. We conclude that BDNF and TrkB play important roles in controlling respiration, movement, balance and feeding in the brainstem and that the TrkB receptor is the most age-sensitive component of this system, especially in the hippocampus.